ABSTRACT. Lower Congo rock art is concentrated in a region that stretches from Kinshasa to the Atlantic coast and from northern Angola to southern Congo-Brazzaville. Although Lower Congo rock art was identified as early as the 19th century, it had never been a subject of thorough investigation. Presently inhabited by the Ndibu, one of the Kongo subgroups, the Lovo Massif is situated north of the ancient Kongo Kingdom. With 102 sites (including 16 decorated caves), the massif has the largest concentration of rock art in the entire region. In 2008 and 2010, we were able to collect pigment samples directly on the panels of the newly discovered decorated cave of Tovo. Unlike the Sahara and southern Africa, both extensively prospected, rock art of central Africa is still widely unknown and not dated. Radiocarbon dating of rock art in Africa is a real challenge and only a few direct dates have been obtained thus far. After verifying that the pigment samples were indeed charcoal, we proceeded to 14 C date them using accelerator mass spectrometry (AMS). The results indicate dates between cal AD 1480 and 1800, confirming that the occupation of Tovo Cave was contemporaneous with the ancient Kongo Kingdom.
INTRODUCTION
The rock art of Lower Congo, the westernmost region of the present-day Democratic Republic of the Congo, is concentrated in a region that stretches from Kinshasa to the Atlantic coast and from northern Angola to southern Congo-Brazzaville (de Maret 1982) . In central Africa, the Lower Congo possesses one of the richest concentrations of rock art with 145 inventoried sites ( Figure 1 ). Although Lower Congo rock art was identified as early as the 19th century by James Tuckey in the course of his exploration of the Congo River (Tuckey 1818) , it had never been the subject of thorough investigation. Its historic period still remains uncertain.
This preliminary research revealed one coherent entity: the Lovo Massif, today inhabited by the Ndibu, one of the Kongo subgroups. The massif is situated north of the ancient Kongo Kingdom (Boone 1973) . When Portuguese sailors discovered this kingdom in 1483, they were amazed to find a centralized political state. At the height of the Kongo hegemony, during the second half of the 16th and the first half of the 17th century, the Kongo Kingdom extended over the territory of the modern nations of the Democratic Republic of the Congo, Angola, and Congo-Brazzaville, an area of about 130,000 km 2 (Thornton 1977 (Thornton , 1983 . Following the conversion to Christianity of several kings beginning in the 15th century, missionaries, emissaries, and traders were able to provide a precise description of the daily and religious life of the kingdom. After 1500, it is one of the best-documented kingdoms from all Africa, historically (Cuvelier and Jadin 1954; Balandier 1965; Vansina 1965; Randles 1968; Thornton 1983; Hilton 1985) as well as ethnographically and at the same time anthropologically for more recent periods (Van Wing 1959; Fu-Kiau kia Bunseki-Lumanisa 1969; Janzen and MacGaffey 1974; Thompson et al. 1981; MacGaffey 1986; Janzen 1995; de Heusch 2000) . However, the kingdom remains almost unknown from an archaeological point of view (Clist 1991 (Clist , 2012 de Maret 2002 de Maret , 2005 de Maret , 2006 . Systematic archaeological research on the origins of the kingdom has never been conducted (Vansina 1963 (Vansina , 1994 Denbow 1990 Denbow , 2012 Thornton 2001; de Maret 2005) . The archaeological research done in the Lower Congo region so far shows a high density of prehistoric inhabited sites and the presence of sedentary populations with pottery, polished stones, and probably villages around 500 BC ( de Maret 1986) . There is a gap in the archaeological records between AD 250 and 1000. After that date, several ceramic traditions related to the kingdom have been found again. Their scattering suggests complex trade networks (de Maret 2005) .
SITE DESCRIPTION
With 102 sites (including 16 decorated caves), the Lovo Massif is the largest concentration of rock art in the entire region. Hundreds of limestone outcrops with carved surfaces, punctuated by numerous caves and rockshelters, rise up over an area of about 400 km 2 . The Lovo Massif is also located on an ancient caravan route and close to iron deposits (Commission de géologie du Ministère des Colonies 1958). During our fieldwork, we were able to study 57 rock-art sites, 50 of which had not been documented before, with more than 5000 rock images in total (Heimlich 2010a,b) . The inventory comprises mostly geometric drawings (83.4%) that can be related to anthropomorphs (7.1%) and zoomorphs (6.1%). There are also a very few therianthropes (0.3%), alphabetical inscriptions (2.6%), and positive hands (0.2%). Direct radiocarbon dating of pigment samples from the unexplored cave of Tovo shed light on the chronology of the Lower Congo rock art and the interpretation of the cross motif.
EXPERIMENTAL Samples
Tovo Cave crosses the top of an outcrop from one side to the other. The designs are located in the first room, where they are largely obliterated, and in the upper gallery, where access is very difficult. In this gallery, geometric drawings are dominant, in contrast to the first room with lizards and anthropomorphic shapes. In 2008 and 2010, 6 black pigment samples were collected from the upper gallery.
A first pigment sample (T1) was taken from a rectangular grid drawing on the edge of the gallery. At the base of the decorated wall, a large charcoal fragment (T50) was collected. Two other pigment samples (T3, T8) were also sampled from 2 geometric drawings at the bottom of this gallery. The Figure 2 ) in a confined room from the upper gallery, only accessible by a narrow passage. Two crosses made of 2 lines intersecting at their center are associated with an unidentified drawing (a coat of arms?). The same type of cruciform motif is also found in the first room, but not clearly associated with any particular drawing. At the base of the decorated wall, we also found a hearth and nearby charcoal (T2), of which traceological study showed some characteristics of pencilling.
Scanning Electron Microscopy with Energy Dispersive X-Ray Analysis (SEM-EDX)
The apparatus used to analyze the samples is a Phillips XP CL 30 series, coupled with an energy dispersive X-ray spectrometer. The accelerating voltage was set to 20 kV at low pressure (4 × 10 -6 bar). In order to have usable results, we put the samples in a small cup of pure nickel, which does not interfere with the analysis because it does not fit in the elemental composition of ancient paintings. The advantage of this protocol is that it allows us to preserve the sample in its entirety and thus to consider later other types of analyses.
Radiocarbon Dating
After sorting the charcoal fragments under binocular microscope and washing with ultrapure water, samples were prepared following the classical acid-alkali-acid (AAA) protocol previously described (Richardin et al. 2010) . First, samples are treated with a 0.5N HCl solution (VWR International, used as received) for 1 hr at 80 C. After rinsing the residue with warm water, and adding water until neutral, a similar treatment is conducted with a fresh NaOH 0.05N aqueous solution (prepared from a sodium hydroxide solution at 0.1N from VWR International), followed by another rinsing with T4   T6   T5   T4  T6  T5 ultrapure water. A last acidic treatment (similar to the first one) is done. The clean samples were allowed to dry overnight in a low-vacuum (100 mbar) oven at 60 C. During the sample preparation, the extraction of exogenous organic matter is checked by binocular observation. The dried organic fraction is then combusted at high temperature (5 hr at 850 C) under high vacuum (10 -6 Torr). Some 2 to 2.5 mg of pretreated sample are combusted in a quartz tube with 500 mg CuO (CuII oxide on CuI oxide heart for analysis, VWR International) and Ag wire (99.95%, Aldrich). The combustion gas is separated by cryogenic purification and the CO 2 is collected in a sealed tube. The graphitization is achieved by direct catalytic reduction of the CO 2 with hydrogen, using Fe powder at 600 C and an excess of H 2 . During the process, the carbon is deposited on the iron and the whole powder is mechanically pressed into a flat pellet.
All measurements were conducted by the Artemis AMS facility of Saclay (France) (Cottereau et al. 2007 ). 14 C ages are calculated with correcting the isotope fractionation  13 C, calculated from AMS measurements of the 13 C/ 12 C ratio. Calendar ages are determined using OxCal v 4.2 (Bronk Ramsey 2009) and the terrestrial calibration curve SHCal04 (McCormac et al. 2004 ). Calibrated age ranges correspond to 95.4% probability (2) and are expressed in years cal BC or cal AD.
RESULTS
The observation of the pigments by SEM (Figure 3) shows that the drawings were made with charcoal (Menu et al. 1993; Tomasini et al. 2012) and it is therefore possible to date the material by 14 C. Thus, for the first time direct dates from Lower Congo rock art were achieved. The results obtained on the charcoal samples indicate dates from cal AD 1480 to 1800 (Table 1 ). The T1 sample gives a date between cal AD 1621 and 1677. Sample T8 dated between cal AD 1487 and 1642, and T3 dated to cal AD 1478-1639. For panel 3, the cross on the left was dated to cal AD 1729-1804 (T6) with an almost identical age of cal AD 1730-1803 for the cross on the right (T5).
A careful study of the decorated wall revealed a very localized undetermined substance (with a soft texture and a reddish color). Examination using a binocular microscope shows that these same red crystals seem to be associated with the charcoal pigment of the unidentified drawing (Figure 4 ). This drawing (T4) has been dated to cal AD 1625-1679. 
DISCUSSION
Could rock art be connected with the kimpasi, the great religious initiation ritual? Reported in the second half of the 17th century by Fathers Girolamo da Montesarchio and Giovanni Antonio Cavazzi, the kimpasi took place south of the Congo River and experienced a large geographical extension in the 17th century (Cavazzi de Montecuccolo 1687; de Bouveignes and Cuvelier 1951) . This initiation happens whenever the community feels the need to grow stronger to remedy diseases that plague it (Thornton 1983) . A pinnacle of resistance to Christianity, it was seen by early missionaries as a major obstacle to their action. Father Cavazzi (1687) describes an enclosure forbidden to the uninitiated, called "Wall of the King of Congo," where the "Nequiti" engage in secret rites "in the most remote places." The central, defining rite of the kimpasi was the initiation ceremony that staged the symbolic death and resurrection of the candidate in the sacred enclosure. During the 17th and 18th centuries, missionaries often noted that, in the Kongo worldview, the motif of the cross was closely linked to the cyclic passage from death to an afterlife. Closely associated with the kimpasi, the cross was used to mark the entrance to the initiation enclosure (de Bouveignes and Cuvelier 1951) or to reinforce the power of an "idol," during ceremonies (Cavazzi de Montecuccolo 1687). In contrast to the Latin cross, in which lines meet three-quarters up the long segment, Cecile Fromont defines the "Kongo cross" as "the intersection of two lines in their middle" (Fromont 2008 (Fromont , 2009 , as seen in the cave art of Tovo.
Oral traditions collected in the Lovo Massif could confirm this hypothesis. Local chiefs of Kuluzu dia Lovo and Nkula 2, Pierre Constant Makumbu and Ndongala Menankuntima, say that 2 outcrops are still known for hosting kimpasi until the early 20th century. Tadi dia Kimpasi and Mongo dia Ngiandilwa are both located close to Tovo Cave. Below Mongo dia Ngiandilwa is situated the ancient village of Mbanza Mbota and its cemetery. We were able to discover there 3 new rock-art sites. The rock images are similar to those of Tovo Cave, notably the "kongo cross" (Figure 5 ).
Considered as an historical document, the Lower Congo rock art is guided by a consistent practice and rules of apprenticeship, related to graphic expression as well as oral learning. In the case of Tovo Cave, some of the rock art could be connected with the kimpasi initiation. 
CONCLUSION
These preliminary results indicate for Tovo Cave dates between cal AD 1480 and 1800, thus confirming an occupation contemporaneous with the ancient Kongo Kingdom. However, the possibility that leftover material from prior cave occupation has been used cannot be excluded either and must be taken into account (Valladas 2003; Cuzange et al. 2007 ). Nevertheless, it should also be noted that the dates obtained for the Kongo crosses are not surprising, knowing that this design is similar to many objects of Kongo Christian art like crucifixes or tombstones from the same period.
In order to verify the chronological framework of these images, more direct dates from paintings must be obtained, especially since it is quite possible that this rock art could well have started earlier.
In 2011, new samples of charcoal pigments were collected in the first room of the Tovo and in the unpublished decorated cave of Nkamba, where a nkisi was discovered hidden in the wall. A nkisi is "a material composite through which a spirit can be approached" (MacGaffey et al. 1993) . These results will be published soon.
